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Abstract 

Background: Illness-related absences have been shown to lead to negative educational and economic outcomes. 
Both hand washing and hand sanitizer interventions have been shown to be effective in reducing illness-related 
absences. However, while the importance of hand hygiene in schools is clear, the role of instruction in use is less 
obvious. The purpose of this study was to compare absenteeism rates among elementary students given access to 
hand hygiene facilities versus students given both access and short repetitive instruction in use, particularly during 
influenza season when illness-related absences are at a peak. 

Methods: A hand hygiene intervention was implemented from October to May during the 2009/2010 academic 
year, including peak flu season, in two Chicago Public Elementary Schools among students grades pre-kindergarten 
to eighth grade (ages 4-14). Classrooms were systematically assigned to an intervention or control group by grade 
(cluster design). Hand hygiene facilities (sanitizer and soap) were made available to all students. Students in the 
intervention group also received short repetitive instruction in hand hygiene every 2 months. Only absences as a 
result of respiratory or gastrointestinal illness were used to establish illness-related absenteeism rates. Percent absent 
days were calculated and bivariate analyses were performed to compare percent absent days among students 
given access to hand hygiene facilities versus students given both access and instruction. Prior to the intervention, 
teachers' perceptions of students' hand hygiene were also evaluated. Teacher perceptions were analysed to 
describe attitudes and beliefs. 

Results: Data were collected and analysed for 773 students reporting 1,886 absences during the study period 
(1.73% of total school days). Both the percent total absent days and percent illness-related absent days were 
significantly lower in the group receiving short instruction during flu season (P = 0.002, P< 0.001, respectively). This 
difference peaked during the influenza season (when intervention began) and declined in the following months. 
Teachers (n = 23) agreed that hand hygiene is not performed properly among students and reported time 
constraints as a barrier to frequent hand washing. 

Conclusions: Adding hand hygiene instruction to existing hand hygiene practices improved attendance at public 
elementary schools during the flu season. Standardized and brief repetitive instruction in hand hygiene holds 
potential to significantly reduce absenteeism. 
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Background 

Absenteeism is a major problem among school-aged 
children, with approximately 75% of all school absences 
attributed to illness [1,2]. Illness-related absences have 
been shown to lead to negative educational and eco- 
nomic outcomes. For example, a sick child may fall 
behind in his or her coursework and suffer academically 
[3,4]. Teacher absences due to exposure may delay learn- 
ing in the classroom [5,6] . Finally, schools may lose pub- 
lic funding due to absenteeism [7]. 

As hands are an important mode of transmission of in- 
fectious disease among school-aged children, hand hy- 
giene is critical in reducing illness-related absences [8]. 
Both hand washing and hand sanitizing have been shown 
effective to this end [9-14]. Hand washing interventions 
have been shown to significantly reduce illness-related 
absences in elementary school students by as much as 
26% [9], and significantly reduce a subset of illness- 
related absences (i.e. gastrointestinal illnesses) by as 
much as 32% [10]. Hand sanitizers have been shown to 
be an effective alternative to conventional hand washing 
when hands are not visibly dirty, with one study showing 
a 51% decrease in illness-related absences compared to 
usual hand washing practices [11-15]. 

While the importance of hand hygiene among school- 
aged children is clear, the role of instruction in use is less 
obvious. It is unclear if absenteeism is further reduced 
when access to sink, soap, and hand sanitizer is coupled 
with regular instruction in hand hygiene. The purpose of 
this study was to compare absenteeism rates among 
elementary students given access to hand hygiene facil- 
ities versus students given both access and short 
repetitive instruction in use, particularly during influenza 
season when illness-related absences are at a peak. 

Results 

Participant characteristics 

A total of 981 students were eligible and participated in the 
study; no students opted out or discontinued participation 
during the course of the study (Table 1). Data from grades 
pre-kindergarten and kindergarten were not used in ana- 
lyses as a result of inconsistent attendance records, giving a 
final sample of 773 students. A total 1,913 absences were 
recorded for students in grades 1 through 8 during the 
study period. Twenty seven recorded absences were not 
used in analyses due to missing data (i.e., reason and date 
of absence), for a total of 1,886 data points. 

Absenteeism rates 

Percent total absent days are listed in Table 2; percent 
illness-related absent days are listed in Table 3. Both the 
collapsed total rate and collapsed illness-related rate of 
absenteeism were significantly lower in the intervention 
groups during influenza season. This difference peaked 
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Table 1 Demographic characteristics of study participants 

Variable No. of Children (%) 



Alcott Walsh 
(N = 502) (N = 479) 



Race/ethnicity 










White 


271 


(54.0) 


0 


(0.0) 


Black 


96 


(19.1) 


29 


(6.0) 


Hispanic/Latino 


101 


(20.1) 


444 


(92.7) 


Others 


34 


(6.7) 


6 


(1.3) 


Gender 










Male 


215 


(42.9) 


246 


(51.4) 


Female 


287 


(57.1) 


233 


(48.6) 


Grade 










Pre-Kindergarten (ages 4-5) 


60 


(12.0) 


40 


(8.4) 


Kindergarten (ages 5-6) 


61 


(12.2) 


47 


(9.8) 


First (ages 6-7) 


56 


(11.2) 


39 


(8.1) 


Second (ages 7-8) 


49 


(9.8) 


48 


(10.0) 


Third (ages 8-9) 


48 


(9.6) 


55 


(11.5) 


Fourth (ages 9-10) 


49 


(9.8) 


59 


(12.3) 


Fifth (ages 10-11) 


47 


(9.8) 


49 


(10.2) 


Sixth (ages 11-12) 


48 


(9.6) 


51 


(10.6) 


Seventh (ages 12-13) 


46 


(9.2) 


34 


(7.1) 


Eighth (ages 13-14) 


38 


(7.6) 


57 


(11.9) 


Low Income Students 


157 


(31.2) 


448 


(93.5) 


Limited English Learners 


32 


(6.4) 


102 


(21.2) 



during the influenza season (when intervention began) and 
declined in the following months (Figure la and b). The 
peak in percent absent days matched the peak in number 
of influenza-like illnesses in 2009 (both regular and pan- 
demic i.e. H1N1) reported by the City of Chicago [16]. 

Teachers' perceptions 

Survey responses were received for 23 of 30 teachers in par- 
ticipating schools (Table 4). The majority of respondents 
agreed that students wash their hands during the school 
day, but did not believe that students do so properly. Narra- 
tive data suggest that students most often wash their hands 
after restroom breaks and before lunch. However, responses 
varied widely, with some teachers encouraging students to 
wash their hands as needed and others limiting hand wash- 
ing to scheduled bathroom breaks. Both schools reported 
time constraints as a barrier to frequent hand washing. 

In response to the H1N1 outbreak of 2009, both schools 
were supplied with hand sanitizer by Chicago Public 
Schools prior to the beginning of this study [17]. Hand 
sanitizer use was reported to be commonplace in both 
schools, although half of teachers believed their students 
used hand sanitizer incorrectly. Walsh teachers observed 
that students only used hand sanitizer before meals and 
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Table 2 Total absenteeism during the 2009-2010 academic year 





Both schools 




Alcott 


Walsh 


Control 


Intervention 


Control 


Intervention 


Control 


Intervention 


During the academic year (October to May) 












Total absence days 


879 


1,007 


539 


519 


340 


488 


Total possible days of attendance* 


52,734 


56,259 


27,777 


25,944 


24,957 


30,315 


% total absent days 


1.67 


1.79 


1.94 


2.00 


1.36 1 


1.61 1 


During influenza season (October to 


December) 












Total absence days 


365 


309 


249 


186 


116 


123 


Total possible days of attendance* 


18,326 


19,551 


9,653 


9,016 


8,673 


10,535 


% total absent days 


1.99 2 


1.58 2 


2.58 1 


2.06 1 


1.34 


1.17 



*Total number of students multiplied by possible days of attendance. 

1 P<0.05 

2 P<0.01. 



after recess while teachers at Alcott reported that most stu- 
dents used hand sanitizer as needed. 



Discussion 

This study demonstrates that regular hand hygiene 
instruction may be useful in reducing illness-related 
absences during the flu season. Flu season is a critical 
time for attendance improvement, as illness-related 
absences are traditionally highest during these months 
[18,19]. Consistent with past research, our findings dem- 
onstrate the importance of instruction in improving effi- 
cacy of hand hygiene practices at schools [9-15]. As 
observed, interventions to change hygiene behaviour are 
plausible among children [20]. 

Data from teachers suggest that hand hygiene standards 
vary greatly from school to school, with one exception: 
hand hygiene is not performed properly among students. 
Additional barriers to hand hygiene were consistent with 
those reported in other studies and included time con- 
straints and limited access to materials/facilities [21,22]. 
Such findings underscore the importance of compulsory 



instruction in hand washing and sanitizing techniques as 
well as uniform distribution and access policies. 

We accordingly recommend a two-part hand hygiene 
policy in public elementary schools: (1) We advise 
schools to ensure that all common areas are well-stocked 
with hand sanitizer and that all bathrooms are well- 
stocked with hand washing materials throughout the 
school day. (2) We urge schools to provide a short hand 
hygiene lesson for students at the beginning of each aca- 
demic year, as well as refresher lessons throughout the 
year. 

This study is not without limitations. The sample was 
small and convenience-based, resulting in low statistical 
power. Small sample size may be the reason for correct 
directionality without statistical significance until results 
from both schools were analyzed as a whole. Significant 
differences detected in outcomes were likely conservative 
due to limitations in the study design: Per request of 
school administration, we use alcohol-free hand sanitizer 
rather than alcohol-based hand sanitizer. We also did 
not have data on influenza vaccination rates of children 
in the participating schools, and did not attempt to stop 



Table 3 Illness-related absenteeism during the 2009-2010 academic year 

Both schools Alcott 



Walsh 





Control 


Intervention 


Control 


Intervention 


Control 


Intervention 


During the academic year (October to May) 












Illness-related absence days 


655 


692 


450 


411 


215 


281 


Total possible days of attendance* 


52,734 


56,259 


27,777 


25,944 


24,957 


30,315 


% illness-related absent days 


1.26 


1.23 


1.62 


1.58 


0.86 


0.93 


During influenza season (October to December) 












Illness-related absence days 


288 


224 


208 


150 


80 


74 


Total possible days of attendance* 


18,326 


19,551 


9,653 


9,016 


8,673 


10,535 


% illness-related absent days 


1.57 2 


1.15 2 


2.1 5 1 


1.66 1 


0.92 


0.70 



*Total number of students multiplied by possible days of attendance. 

1 P<0.05 

2 P<0.01. 
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□ Control 
■ Intervention 



□ Control 
■ Intervention 



Month 



Figure la Percent total absent days during the 2009-2010 
academic year, b Percent illness-related absent days during the 
2009-2010 academic year. Shaded area = influenza season. 



children in the intervention group from passing on hand 
hygiene instruction to children in the control group. 
Moreover, the intervention was conducted at a time of 
heightened hand hygiene awareness following the H1N1 
outbreak, which likely resulted in more vigilance in hand 
hygiene among both control and intervention groups. 
Finally, our analysis did not correct for clustering at the 
class level and a simple £-test of absenteeism rates in the 
two groups at the cluster level (n = 31) did not show any 
significant associations due to lack of statistical power. 
Accordingly, our results need to be interpreted cautiously. 

Conclusions 

The illness-related absenteeism rate decreased during 
influenza season when hand hygiene instruction was 
added to existing hand hygiene practices. As a result, we 
recommend implementation of standardized hand 
hygiene policies to ensure access to materials/facilities 
and regular instruction in use. The proposed policy may 
reduce loss of funding due to illness-related absenteeism, 



Table 4 Itemized perceptions of hand hygiene among 
teachers prior to the intervention (n = 23) 

Item Responses, 

% Yes 

Students' hand washing practices 

Students wash hands with soap and water during the 82.6 
school day 

Students in your classroom wash their hands properly 21.7 

Barriers prevent you and your students from proper 50.0 
hand washing 

Students' hand sanitizer practices 

Students use hand sanitizer during the school day 91.3 

Students in your classroom use hand sanitizer 56.5 
properly 

Relationship between hygiene and illness 

Students' poor hygiene habits impact the amount of 56.5 
illness in your classroom 

Availability of hand sanitizer in your classroom would 86.4 
help decrease the amount of illness in your classroom 



and, more importantly, reduce student illness and im- 
prove students' academic performance. 

Methods 

A hand hygiene intervention was implemented from 
October to May during the 2009/2010 school year in two 
Chicago Public Elementary Schools among students' 
grades pre-kindergarten to 8. The study period included 
peak flu season, which occurs from October through 
December [23]. The study protocol was reviewed and 
approved by the Institutional Review Board of Children's 
Memorial Hospital and the Chicago Public Schools 
Research Review Board in Chicago, Illinois. 

Participants 

Eligible students were enrolled in grades pre-kindergarten 
through eighth (ages 4 -14) at Louisa May Alcott Elemen- 
tary School or Walsh Math and Science Academy in 
Chicago, Illinois. Caregivers were given the opportunity to 
opt their child out of the intervention, with consent impli- 
cit in the absence of a signed opt-out form. The interven- 
tion was conducted with the consent and support of 
participating schools. 

Study design 

Systematic sampling was used to assign odd grades to 
the intervention group (n = 15) and even grades to the 
control group (n = 16) (cluster design). 

Hand sanitizer and hand washing facilities were made 
available to students in both the intervention and control 
group. Dispensers of alcohol-free hand sanitizer 
(active ingredient, 0.13% Benzalkonium Chloride) were 
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mounted near the doorway inside every classroom and 
near entrances to common areas, including the main 
office, bathrooms, lunchrooms, computer laboratories, 
and gymnasiums. (Hand sanitizer was not placed in 
restrooms to avoid disruption of hand washing with soap 
and water.) Posters describing when to use the hand 
sanitizer were hung up throughout the schools (Figure 2). 
Children were instructed to use soap and water in lieu of 



hand sanitizer when hands were visibly dirty. Study 
personnel conducted weekly checks to ensure that hand 
sanitizer and soap were properly stocked and available to 
all students. 

In addition to these measures, intervention class- 
rooms were given a protocol for hand sanitizer use 
and received regular instruction in hand hygiene from 
study personnel. Grade appropriate curriculum was 




When to Use 
and Sanitizer 



When Entering School 
in the Morning 







When Leaving School 
for the Day 




Figure 2 Hand sanitizer use protocol, distributed and implemented in all classrooms. 
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used to instruct students in proper hand washing with 
an emphasis on the importance of hand hygiene. The 
curriculum included an initial 30-minute interactive 
session, which used a black light experiment with 
glow-in-the-dark "germ" lotion, trivia games (grades 2 
through 8), and a demonstration with finger puppets 
(pre-kindergarten and kindergarten), as well as three 
10-minute review sessions every two months, focusing 
on when, how, and why to use hand hygiene (Figure 3). 
At the conclusion of the study, control classrooms also 
received the 30-minute lesson on hand hygiene. The 
instructions were all in English and all students had a 
good grasp on the English language. Teachers and 
instructors made sure all children participated in and 
understood the lessons. 

Statistical analysis 

Per school policy, data were collected documenting each 
student absence as reported by parents. If reason for ab- 
sence was not submitted, study personnel called parents 
to determine reason for absence. For the purposes of this 
study, study personnel classified a respiratory or gastro- 
intestinal illness as an illness-related absence. Other ill- 
nesses or excuses were documented as non-illness- 



related. Per school policy, however, we were allowed to 
use class-level aggregate data on study absences. Prior 
to the intervention, teachers' perceptions of students' 
hand hygiene were also evaluated. 

Percent total absent days was calculated as the ratio of 
total absence days to all possible days of attendance. Per- 
cent illness-related absent days was calculated as the ratio 
of illness-related absence days to all possible days of at- 
tendance, illness-related or otherwise. Rates were calcu- 
lated for the overall academic year (October to May) and 
for influenza season (October to December) [23] . 

X 2 tests of independence were performed to determine 
whether the number of absent student-days (total and 
illness-related) differed significantly between intervention 
and control groups. 

To describe teacher perceptions of student hand hy- 
giene, a brief survey was administered prior to interven- 
tion and response categories were collapsed into yes/no. 
Response frequencies were calculated. Qualitative narra- 
tive data were also collected and are summarized in the 
results section. 

All statistical analyses were performed using Stata/SE 
10.0 (Stata Corp LP, College Station, TX) and Microsoft 
Excel 2010 (Microsoft Corp, Redmond, WA). 



May 



March 



February 




December 



October 



Review 

10 minutes 
Review of when to 
wash hands -- 
distributed/discussed 
handwashing/ 
sanitizing schedule in 
each classroom 



Review 

10 minutes 

Review of how to wash 
hands -- focused on timing 
by singing a song (e.g., 
"Happy Birthday") 




Review 



10 minutes 

Review of why we wash 
hands -- shared a clip of 
identifiable characters 
explaing germs, etc. (e.g., 
Elmo in younger 
classrooms) 



Orientation 

30 minutes 
Introduction to 
handwashing -- 
why, how, and 
when, with hands 
on demonstrations 
(e.g., experiment 
with spray on 
"germs") 

Figure 3 Overview of hand hygiene curriculum administered in intervention classrooms. 



Orientation 

30 minutes 

Repeat of introduction to 
handwashing for 
students in the control 
group (No data collected 
beyond this point) 
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